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(54) BGA SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid concentration of 
the stress esp. near on a bent part of a wiring lead, 
thereby avoiding broken leads by forming through-holes 
in the wiring leads to flexibly move the leads consistently 
with the expansion of a coating material due to the heat 
cycle. 

SOLUTION: A Cu foil 2 is patterned on the surface of an 
insulative film 1, Au plating 3 is applied to the Cu pattern 
surface to form a wiring pattern 4. The film 1 has vias 5 
through which the wiring pattern 4 is exposed to connect 
solder balls 6 to the pattern 4 F thereby forming outer 
electrodes. Wiring leads 7 at the top ends of the pattern 
4 are composed of Au only after removing the Cu foil 2 
and S-shaped. Through-holes H made in the wiring leads 
7 has a function of locking the leads 7 to a coating 
material 10 and hence are movable consistently with the 
expansion of this material 10. 
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[ TITLE OF THE INVENTION] BGA TYPE SEMICONDUCTOR DEVICE 

[ ABSTRACT] 

[ Problem] According to the present invention, there is 
provided a BGA type semiconductor device in which 
disconnection of a wire lead is eliminated and accordingly 
reliability is raised. 

[ Solution Means] There is disclosed a BGA type 
semiconductor device comprising a semiconductor chip 9 
including a plurality of bonding pads; and an insulating 
film 1 including a wiring pattern 4 and a plurality of 
soldering balls 6 constituting external electrodes, wherein 
at least one through-hole is formed in a wire lead 7 for 
electrically connecting the semiconductor chip 9 to the 
wiring pattern 4. 

[ CLAIMS] 

[ Claim 1] A BGA type semiconductor device comprising: 

a semiconductor chip including a plurality of 
bonding pads in a peripheral edge; and 

an insulating film which includes a wiring pattern 
and a plurality of soldering balls connected to the wiring 
pattern and projected to electrically connect the wiring 
pattern to the outside and to which a function surface of 
the semiconductor chip is attached via elastomer formed on 
the surface of the wiring pattern and in which a wire lead 
extending from the wiring pattern is connected to the 
plurality of bonding pads and in which a connected portion 
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between. the semiconductor chip and the wire lead is coated 
with a coating material, 

wherein at least one through-hole is formed in the 
wire lead. 

[ DETAILED DESCRIPTION OF THE INVENTION] 
t 0001] 

[ Industrial Use Field] The present invention relates to a 
BGA type semiconductor device, particularly to a wire lead 
for connecting a circuit pattern to a semiconductor chip. 
[ 0002] 

[ Related Art] Semiconductor devices such as IC and LSI 

are connected to a circuit pattern on a mounting substrate 
using a solder, and the like. However, in recent years, to 
cope with enhancement of capability of an electronics 
apparatus, miniaturization of a semiconductor device with 
multifunction, and miniaturization of the semiconductor 
device, a semiconductor device referred to as a ball grid 
array (BGA) has been proposed in which a soldering ball is 
used to mount the devices on the surface at a high density. 
[ 0003] As one example, there is a BGA type semiconductor 
device onto which a semiconductor chip is fixed/laid via 
elastomer printed on the surface of a wiring pattern formed 
in an insulating film. A wire lead portion which connects 
a bonding pad of the semiconductor chip to the wiring 
pattern is coated with an insulating coating material in 
order to prevent an unnecessary electric contact with the 
outside, and a plurality of soldering balls are arranged in 
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a grid form on the back surface of the insulating film. 
[ 0004] Characteristics of the BGA type semiconductor 
device lie in that elastomer as an insulating elastic 
material and the wire lead formed in an S shape have a 
function of absorbing/alleviating heat stress with respect 
to the semiconductor device. Especially, the wire lead is 
in an extension portion of the wiring pattern plated with 
Au on a Cu pattern formed of a Cu foil attached to the 
surface of the insulating film, and is constituted only of 
Au excluding Cu described above. 
[ 0005] 

[ Problem to be solved by the Invention] Additionally, the 
wire lead constituted only of Au is bad in adhesion with 
the coating material with which the lead is coated, and the 
lead and material are different from each other in thermal 
expansion coefficient. Therefore, when the wire lead is 
heated at high temperature and thereafter the coating 
material expands/contracts in response to heat history of 
temperature drop, the wire lead cannot synchronously 
function with respect to the expansion/contraction, and 
stress is concentrated especially in the vicinity of a bent 
portion of the wire lead. There is a problem that 
disconnection occurs from the portion, and reliability of 
the semiconductor device is remarkably lowered. 
[ 0006] The present invention has been developed in 
consideration of the above-described situations, and an 
object thereof it to provide a BGA type semiconductor 
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device which is high in reliability. 
[ 0007] 

[ Means for solving the Problem] To achieve the above- 

described object, according to the present invention/ there 
is provided a BGA type semiconductor device comprising: a 
semiconductor chip including a plurality of bonding pads in 
a peripheral edge; and an insulating film which includes a 
wiring pattern and a plurality of soldering balls connected 
to the wiring pattern and projected to electrically connect 
the wiring pattern to the outside and to which a function 
surface of the semiconductor chip is attached via elastomer 
formed on the surface of the wiring pattern and in which a 
wire lead extending from the wiring pattern is connected to 
the plurality of bonding pads and in which a connected 
portion between the semiconductor chip and the wire lead is 
coated with a coating material, wherein at least one 
through-hole is formed in the wire lead. 
[ 0008] According to the present invention, since the 
through-hole is formed in the wire lead, the wire lead and 
the coating material for sealing are locked. In response 
to the expansion/contraction of the coating material by the 
heat history, the wire lead also conformably, synchronously, 
and flexibly function. Therefore, the stress concentration 
especially in the vicinity of the bent portion of the wire 
lead can be avoided, and disconnection of the wire lead can 
be prevented. 
[ 0009] 



- 4 - 



[ Mode for Carrying out the Invention] One embodiment of 

the present invention will hereinafter be described with 
reference to the drawings. FIG. 1 is a sectional view of a 
BGA type semiconductor device according to the present 
invention, and FIG. 2 is an enlarged view of a wire lead 
portion . 

[ 0010] First, a constitution of the BGA type 
semiconductor device according to the present invention 
will be described with reference to FIG. 1. For example, a 
10 \xm thick Cu foil 2 attached to the surface of an 
insulating film 1 formed of a polyimide film having a 
thickness of 50 jam and width of 35 mm is patterned, and the 
surface of the Cu pattern is plated with an Au plating 3 
having a thickness of 25 jj,m to form a wiring pattern 4 
having a line width of 50 \im. 

[ 0011] A via-hole 5 is formed in the insulating film 1, 
and a soldering ball 6 formed of a solder of Pdl0% and 
Sn90% and having a diameter of 0.3 mm is connected to the 
wiring pattern 4 exposed via the via-hole 5 to form an 
external electrode. The soldering balls 6 are formed in 
the whole back surface of the insulating film 1 at a pitch 
of 0.75 mm so as to constitute a grid form. 

[ 0012] A wire lead 7 constituting a tip end of the wiring 
pattern 4 is constituted only of Au excluding the Cu foil 2, 
and has an S-shaped configuration. Moreover, a through- 
hole H is formed in the wire lead 7 . 

[ 0013] Insulating elastomer 8 which is printed in a 
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rectangular shape and which has a thickness of 100 (am is 
formed in the surface of the wiring pattern 4 of the 
insulating film 1, and a semiconductor chip 9 is 
fixed/mounted so that the function surface of the 
semiconductor chip is disposed on the elastomer 8. 
[ 0014] The back surface of the semiconductor chip 9 has a 
bare state. Moreover, the bonding pad formed in the 
peripheral edge of the semiconductor chip 9 is connected to 
the wire lead 7 to electrically connect the wiring pattern 
4 to the semiconductor chip 9. A connected portion between 
the wire lead 7 and semiconductor chip 9 is coated with an 
insulating coating material 10 which is formed of a 
silicone-based resin . 

[ 0015] As shown in FIG. 2, the through-holes H each 
having a diameter 15 jam and a circular shape in a thickness 
direction are formed in the wire lead 7 in an etching 
processing method. The through-holes H perform a function 
of locking the wire lead 7 and coating material 10. 
Accordingly, the wire lead 7 can conformably and 
synchronously function in response to the 
expansion/contraction of the coating material 10. 
[ 0016] It is to be noted that in the present embodiment, 
one circular through-hole is formed in the wire lead, but a 
plurality of through-holes may also be formed. Moreover, 
the shape is not limited to the circular shape, and the 
through-hole may also be formed in other shapes such as a 
rectangular, triangular, and elliptical shapes. 
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Furthermore, the through-hole may also be formed while 
changing the shape or number in accordance with the 
position of the wire lead. 
[ 0017] 



present invention, a wire lead and a coating material with 
which the wire lead is to be coated are locked via a 
through-hole formed in the wire lead, and the wire lead 
conformably and synchronously functions even in response to 
expansion/contraction of the coating material by heat 
history. Therefore, concentration of stress in the 
vicinity of a bent portion of the wire lead can be avoided, 
and the wire lead is not disconnected. As a result, 
reliability of a semiconductor device is enhanced. 
[ 0018] 

[ BRIEF DESCRIPTION OF THE DRAWINGS] 
[ Fig. 1] It is a sectional view of a BGA type 

semiconductor device according to the present invention. 
[ Fig. 2] It is an enlarged view of a wire lead portion. 

[ Description of Reference Numerals] 



1: 


Insulating film 


2 : 


Cu foil 


3: 


Au plating 


4 : 


Wiring pattern 


5: 


Via-hole 


6: 


Soldering ball 


7 : . 


Wire lead 



[ Effect of the Invention] 



As described above in the 
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8 : Elastomer 

9: Semiconductor chip 

10: Coating material 

H: Through-hole 



